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The human vomeronasal organ and pheromonal communication:
facts and fantasy
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Since the results of some recent studies (Monti-Bloch and Grosser 1991; Berliner et al.

1996) have suggested a functioning vomeronasal organ (VNO) in humans. this topic has

drawn much attention. Its involvement in human pheromonal communication is suggested

(Weller 1998) and the presence of a well established VNOis almost euphorically postu-

lated. These sort of studies seem to indicate that our VNOnever went rudimentary and

instead continues to work at a subconscious level.

Some critical remarks on this subject are in order. By comparing the findings in hu-

mans (Moran et al. 1991; Smith et al. 1997: Takami et al. 1993) with own results on the

VNOin a large number of different mammals (Wöhrmann-Repenning 1984) the sugges-

tions of all previous anatomists have been verified: This accessory olfactory organ has in-

deed gone rudimentary in the line of catarrhine primates. including man (Frets 1914:

Kolmer 1927; Maier 1997). Numerous criteria can be used to illustrate this fact.

It has been well established for a long time that the VNOin humans is always present

in the fetus. It shows the greatest differentiation in early embryonic stages and quickly de-

creases during further development (Boehm and Gasser 1993; Starck 1975). It is for the

most part - but not always (!) - present in adult humans as small bilateral pits at the na-

sal septum (Moran et al. 1991; Kolmer 1927). But in most other mammals. which also in-

cludes prosimian and platyrrhine primates (Bergmann 1997), the VNOdoes rapidly grow

during ontogeny increasing in size and in the complexity of its histological structure

(Wöhrmann-Repenning and Barth-Müller 1994) (Fig. 1).

The VNOin most mammals is closely associated to an autonomous intranasal System

with a complicated morphology, called the vomeronasal complex (VNC) (Wöhrmann-Re-

penning 1993). Its special anatomy guarantees the functioning of the blind ending, tube-

shaped VNO. Humans definitely do not have anything comparable to a VNC. Moreover

their VNOhas even lost contact with the paraseptal cartilage, w7hich normally surrounds

the VNOand near its rostral opening transforms into an intricate structure, orten by fus-

ing with other cartilages. In humans the VNOis situated in an unusual position. quite a

way above the septal base where the cartilage itself actually has retained its ancestral site.

The vomeronasal nerve normally serves the epithelium of the VNOand connects it

with the accessory olfactory bulb (AOB). The VN-nerve bundles are remarkably volumi-

nous and they follow the olfactory epithelial layer of the VNO(Fig. 1). In humans a thor-

ough tracing (Stensaas et al. 1991) is necessary to identify potential vomeronasal axons

in the area surrounding the organ. An AOBis present only during early embryonic devel-

opment. later it quickly regresses and is completely absent in adults (Humphrey 1940).

The same Situation has been reported for catarrhine primates and in general for all verte-

brates lacking a VNO(Humphrey 1940; Stephan 1967; Stephan et al. 1982).
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Fig. 1. Cross-section of the VNOof Tupaia glis. Note the thick olfactory epithelium, the VN-nerve (ar-

row) and the vein plexus at the left side. 10 um. Azan.

All recent studies on the human VNOpostulate its involvement in putative pheromone
detection (Monti-Bloch and Grosser 1991; Berliner et al. 1996; Weller 1998). The phero-

mones may reach the organ as airborne substances both under normal (Stern and McClin-
tock 1998) and artificial conditions (Monti-Bloch and Grosser 1991; Berliner et al. 1996).

In other mammals the complicated anatomical Situation of the VNCguarantees that the ol-

factory Stimuli provided for the VNOare non-volatile molecules (Wysocki et al. 1980) which.

suspended in liquid, enter the VNOby means of a vasomotorically induced sucking- and

pumping mechanism (Wöhrmann-Repenning 1991). It is suggested that the Stimulation of

the human VNO takes place on subconscious level. Several behavioral patterns in other

mammals indicate that particular attention is given to substances which stimulate the VNO
(Bailey 1978; Melese-D 'Hospital and Hart 1985) and that the VNO, which plays an impor-

tant role in social and sexual situations (Estes 1972) and food detection processes (Cooper

and Bhatnagar 1976) does not work very selectively (Meredith et al. 1980).

Thus, we should accept that the VNOin humans definitely has gone rudimentary. If it

really has retained some form of remnant function, pheromones are carried to it during

inhalation. This, however, would generally impede experimental work with humans, be-

cause volatile substances are able to reach every receptor cell within the nasal cavity. In

addition it seems quite contradictory that a noteworthy percentage of adult humans actu-

ally lack the VNOcompletely without revealing significant sensory deficits. In this sense

it is also surprising that during endonasal surgery the patient's VNOcan be experimen-

tally removed without any apparent negative effects (Gaafar et al. 1998).
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